Recent models of interval timing have emphasized local, modality-specific processes or a core network centered on a cortico-thalamic-striatal circuit, leaving the role of the cerebellum unclear. We examine this issue, using current taxonomies of timing as a guide to review the association of the cerebellum in motor and perceptual tasks in which timing information is explicit or implicit. Evidence from neuropsychological, neurophysiological, and neuroimaging studies indicates that the involvement of the cerebellum in timing is not restricted to any subdomain of this taxonomy. However, an emerging pattern is that tasks in which timing is done in cyclic continuous contexts do not rely on the cerebellum. In such scenarios, timing may be an emergent property of system dynamics, and especially oscillatory entrainment. The cerebellum may be necessary to time discrete intervals in the absence of continuous cyclic dynamics.
Introduction
Although time is a central organizing dimension of experience and interaction with the world [1] , the absence of a sensory pathway to directly transduce temporal quantity has made it difficult to understand the neural mechanisms by which we represent time. With the emergence of cognitive neuroscience tools to map function and structure, research on timing focused on identifying the contribution of neuroanatomical structures to tasks involving temporal processing. Inspired by 'internal clock' models of timing [2, 3] , as well as behavioral work suggesting that timing was supramodal [4, 5] , early research of timing attempted to isolate dedicated and centralized timing systems that operate across tasks parameters [6] . Following observations that cerebellar lesions lead to behavioral deficits on a range of timing tasks [7] [8] [9] , it was hypothesized that the cerebellum played a crucial role in the precise representation of temporal information.
Subsequent work, some of it using identical tasks as those used in the cerebellar studies, pointed to the involvement of other neural structures in temporal processing, including the basal ganglia (BG), supplementary motor area (SMA), right inferior frontal cortex, and left inferior parietal cortex [10,11,12 ,13] . This body of work has motivated current influential models [14, 15, 16 ], including the idea that the core implementation of duration representation centers on a cortico-thalamic-striatal network comprised of the SMA, BG and thalamus, as well as models in which timing is a ubiquitous property of neural function, not dependent on specialized, amodal mechanisms [17] .
The role of the cerebellum in this picture is fuzzy. In humans, the cerebellum has generally been less accessible to study with some of the tools of cognitive neuroscience: Few EEG studies have attempted to focus on signal sources attributed to the cerebellum, many fMRI studies employ slice angles that provide minimal cerebellar coverage, and, unlike Parkinson's disease, the treatment of cerebellar disorders has not yet led to the development of pharmacological and physiological interventions that can be exploited to test functional hypotheses [18, 19] . Theoretically, different hypotheses have been offered to recast the role of the cerebellum in timing. At one extreme is the view that the cerebellum serves as a compensatory route to support temporal processing, and this becomes especially apparent when the corticostriatal route is malfunctioning [16 ]. An alternative is that the cerebellum is recruited by the cortico-striatal network in a context-dependent manner, for example when timing intervals in the sub-second range [20] (but see [21] ).
In evaluating functional hypotheses, it is important to recognize that the scope of timing research has become much broader over the past decades and, as such, the number of tasks falling under this rubric has become much larger. As evident in this volume, 'timing tasks' come in many different flavors. The challenge is to identify the computational principles and neural mechanisms that allow us to perceive temporal quantities, exploit temporal regularities, and produce actions that exhibit consistent temporal features. A useful approach is to consider current taxonomic classifications in the timing literature.
In a seminal review, Coull and Nobre [22 ] argued that the representation of time may be implemented in different neuroanatomical networks depending on whether 
